This paper measures two descriptors of tourism namely, its scale and agglomeration level and subsequently evaluates both descriptors according to their direct and joint impacts on the host communities' quality of life. The key constructs for this research are the following: (1) a tourism evaluation function that incorporates the scale and agglomeration of tourism, which is constructed for each one of the 50 Spanish provinces; and (2) a measure of the host communities' quality of life that comprises 12 objective partial indicators and an overall indicator that integrates them all. Results show the existence of carrying capacity frontiers or maximum thresholds that tourist destinations can sustain without damaging the economic, socio cultural, or environmental systems of the communities they belong.
Introduction
What is the impact of tourism on the quality of life of host communities? The aim of this article is to give some quantitative and objective responses to this question. In particular, we first measure two descriptors of tourism development-namely, its scale and level of agglomeration-and subsequently we evaluate both descriptors according to their direct and joint impacts on the host communities' well-being. The social well-being of host regions is measured by 12 partial indicators and an overall indicator of their relative economic, social, cultural, and environmental situation.
The analyses are conducted for the particular case of tourism in Spain, which, with its Mediterranean location, is one of the most important tourist destinations in the world. The results obtained have relevance because ''from the point of view of tourism, Spain is a very rich model to study in terms of the magnitude of its tourist establishment and its great tourist attraction capacity, within the framework of massive consumption patterns'' (Monfort & Ivars, 2001, p. 18) . The Spanish economy and society are deeply affected by tourism development. Sinclair describes Spain as a ''country whose transition to the ranks of the newly industrializing nations followed the path of a decline in agriculture and rise in tourism and construction activities, which financed the expansion of manufacturing'' (Sinclair, 1998, p. 22) .
Most of the extensive research on tourism impacts has focused on residents' perceptions of these impacts and the resultant attitudes of residents toward tourism (for a review, see Harrill, 2004) . Because findings are mostly based on evidence from survey data in single host communities or in a small number of neighboring areas, they depend on a wide range of idiosyncratic peculiarities, which makes it difficult to synthesize them (Tosun, 2002) . Further research is needed to develop a theory of social impacts of tourism, according to King, Pizam, and Milman (1993) . This research would itself be strengthened by using a tighter theoretical basis and incorporating objective measures of impacts (Harrill, 2004) .
Tourism impacts can be managed, controlled, and regulated. In fact, the way tourism is managed will determine whether or not tourism is a sustainable industry. If mismanaged or allowed to expand within short-term objectives, tourism can destroy the integrity of the resources upon which it is built (Mbaiwa, 2003) . The development of Spanish mass tourism during the 1960s was a clear example of mismanagement. Mass tourism was conceived in Spain as the ideal antidote to the deep economic crisis in which the country had sunk under the Franco regime's autocratic and protectionist policies. Tourism levels increased without regulation, managed by a centralized policy dominated by macroeconomic and sectorial objectives, and to the detriment of concepts such as equity in the development and the maintenance of a territorial balance. As Cals (1974) summarized it, Spanish tourism grew out of control, oriented to the search for short-term profits within a framework of speculation, while considerations of the environmental and social costs of tourism development were subordinated to economic efficiency.
What does Spanish tourism look like nowadays? Which aspects of the host communities can tourism damage most seriously, and which ones can it improve? Have those regions where mass tourism is more accentuated surpassed their carrying capacities? These are some of the questions that we try to answer in the next sections, which are organized as follows. The second and third sections deal with two key concepts for this research: tourism agglomeration and carrying capacity. Section four briefly describes the data and the methodological approaches used in this article. Sections five and six develop the empirical analyses. Finally, section seven discusses the main conclusions.
The agglomeration phenomenom
Location is one of the most relevant elements in the development of tourist activities (Carreras, 1995) . The local capacity to attract foreign visitors and consumers appears in diversified forms. Locally based tourist resources may include specific natural features of the environment (such as sandy beaches, abrupt mountains, picturesque landscapes, wild forest, or pleasant weather), or man-made features (historic and cultural values or artistic and architectural pieces), or even more practical ones (such as low prices or a high level of tourism facilities), or a special combination of some of these. McIntosh (1977) and Goodall and Asworth (1990) argue that the attractiveness of localities is one of the most powerful elements for the organization of the economic networks of tourism.
Firms concentrate around low-cost and/or highdemand locations (Baum & Haveman, 1997) . In addition to the appeal of a locality, there is a second force driving the clustering of firms: the existence of agglomeration economies, or economies of mutual adjacent location (Weber, 1929) . In the context of geographic location, economies of agglomeration include (Baum & Haveman, 1997) shared infrastructure available to firms that locate close to each other, for example a cluster of hotels around a convention center; and information externalities, both to potential entrants to the industry about existing demand or the feasibility of production at a particular location and to potential clients about the location of supply.
By clustering geographically, firms reduce consumer search costs, which in turn increases demand at a particular location, as with geographic clusters of antique shops, theatres, restaurants, and hotels (Graitson, 1982) . As Marshall (1920) argued, agglomeration economies exist in many industries, including manufacturing as well as the retail and service sectors. In those sectors in which consumer search costs are high, however, increases in demand due to information externalities will be especially relevant. In fact, Stahl (1982) argues that firms have an incentive to agglomerate when product traits require visual inspection by consumers, as in the case of restaurants and shops. Dudey (1990) extends this finding of agglomeration to settings where consumers are not searching for product attributes, but rather for low prices.
Several academic studies have already addressed the role of agglomeration in the evolution of the tourism industry, and in particular, the lodging industry-see for example Baum and Mezias (1992) , Baum and Haveman (1997) , and Ingram and Baum (1997) for the case of the Manhattan hotel industry; and Chung and Kalnins ' (2001, 2004 ) studies of the Texas lodging industry, first in rural areas and then over the entire state. Chung and Kalnins (2004) also provide a literature review of prior agglomeration research, with special emphasis on the retail and service sectors. The authors describe the hotel industry as an economic sector in which ''the enticement of agglomeration benefits and resource spillovers likely plays a role in location decisions'' (p. 690).
Concentration has its dark side, though, beginning when a maximum threshold of concentration is crossed. Once that point is reached, economic, socio-cultural, and environmental externalities become counterproductive. Therefore, localities attract tourism, and tourist firms attract more tourist firms, in a cumulative process that can change, over-occupy, or even destroy the original attraction of the locality. According to Butler (1980) , Prosser (1999) , and Glasson, Godfrey, and Goodey (1995) , tourism contains the seeds of its own destruction, that is, tourism can kill tourism. Such a result is a quite common aspect of the relevant and contradictory relationship between tourism activities and places.
The Spanish Mediterranean coast and the Balearic and Canary Islands are clear examples of extreme tourism concentration; and thus, they are good settings in which to examine tourism agglomeration effects. Tourism development in the Mediterranean coast and the islands was extraordinary in its indiscriminate occupation of ground space and in its frequently irrational use of natural resources. During the 1960s and the 1970s, and in the absence of any spatial planning framework, the development of tourism in these areas followed an intensive spontaneous growth model. In fact, tourism agglomeration was a direct consequence of the relative economic underdevelopment of these regions, which received a low level of industrial support from the central government, who tended to favor regions with more industrial dynamism, such as the Basque Country, Catalonia, and Madrid (Me´ndez, 1993) .
Social welfare carrying capacity
The tourism development cycle models of Butler (1980) , Doxey (1975) , and Smith (1978) remain popular in examining tourism impacts and community responses (Tosun, 2002) . The underlying premise of those models with regard to community impacts is that the host communities' quality of life improves during the initial phases of tourism development but reaches a carrying capacity or level of acceptable change beyond which additional development causes negative changes (Perdue, Long, & Kang, 1999) . According to Gursoy, Jurowski, and Uysal (2002) , who recognize that tourism development inevitably changes the residents' quality of life, the application of the concept of carrying capacity has the potential to indicate the degree and direction of change and to aid in the assessment of the extent to which such changes are acceptable.
The concept of carrying capacity has many definitions, but they all have a common denominator: a change in the sign of the impact. Saveriades (2000) describes two schools of thought concerning carrying capacity: one emphasizes the capacity of the tourist destination to absorb tourism before negative impacts are felt by the host community, and the other emphasizes the capacity of the tourist destination to attract and satisfy tourists before negative impacts are felt by the tourists. This paper focuses exclusively on the impacts of tourism on the host communities' quality of life, which we measure by objective partial indicators of social welfare. Since we consider that each dimension of the community's quality of life exhibits a particular carrying capacity for tourism, given a dimension of the communities' quality of life, we define its associated carrying capacity as the maximum threshold of tourism development the community can absorb without a negative impact on that specific dimension of the community's quality of life.
Beyond the literature on economic impacts of tourism, relatively little empirical research has tested in a direct way the effects of tourism development on residents' quality of life (Perdue et al., 1999) . Exceptions are Allen, Long, Perdue, and Kieselbach (1988) , who examine the effects of tourism development on residents' perceptions of seven dimensions of community life; and Perdue, Long, and Gustke (1991) , who examine the effects of tourism development on several objective indicators of residents' quality of life. The findings of the two studies are, however, contradictory. The first generally supports the tourism development cycle theories. Lower to moderate levels of tourism development were perceived by residents as beneficial to the host community quality of life, but, as development continued, resident perceptions of community life declined, particularly as related to public services and opportunities for citizen social and political involvement (Allen et al., 1988) . In contrast, the second study finds no social carrying capacity or social disruption curve in their data. Why do their results differ? How well do tourism development cycle theories and their underlying concept of carrying capacity explain the relationship between tourism development and the host community quality of life? As Ko & Stewart (2002) note, further research is needed to integrate community well-being with tourism development.
Data and methodology
The two main sources of data used in this study are the online editions of two yearbooks: the Anuario Econo´mico de Espan˜a (2003) and the Anuario Social de Espan˜a (2003) . These yearbooks are a compendium of statistical information on economic, commercial, and social aspects of the municipalities, provinces, and autonomous regions of Spain. The yearbooks were compiled from official data collected from the Spanish National Institute of Statistics (INE, Spanish acronym) and diverse Spanish ministries. The municipal data included information about each of the 3167 Spanish municipalities with over 1000 inhabitants (approximately 96% of the total population of Spain) up to 1 January 2002.
The variables selected will be described later, along with the analyses in which they are used. The methodological approaches and their specific objectives are the following: first, we describe each Spanish province's tourism development by a central tendency measure and a dispersion measure; subsequently, we formulate and determine parameter estimates for a model of tourism impacts on the provinces' well-being; finally, we discuss the existence of carrying capacities.
Empirical analysis on tourism agglomeration
Given a Spanish province, how extensive is tourism activity, and how is tourism distributed throughout its municipalities? If we wish to abstract from the issue of the province's size, then we can ask, what is the mean tourism activity within each province and how equally is tourism activity within a province distributed around this average. The end-product of this section is a description of each province's tourism development by a two-dimensional vector ðm k ; A k Þ, where k represents the province, m k is its mean tourism activity, and A k measures the level of tourism agglomeration among the municipalities of that province. The variables are the following:
5.1. Variables x: Tourism Index, whose values, represented by x ik , indicate the level of recorded accommodation supply, with i indexing the municipality and k the province. The quantity is expressed relative to the total amount in Spain and refers to the years 1996 and 2001. It is constructed according to the municipal quota of the Spanish ''tax on economic activities'' (Spanish acronym: IAE) levied on hotels, motels, hostelries, hotel apartments, boarding houses, guest houses, campsites, and seasonal self-catering apartments. The amount levied depends on the number of rooms, the annual occupancy, and the category of the establishment. In 2001, the highest scores on this index for the autonomous regions are Andalusia and Canary Islands, each with 17.3% of the nationwide total, followed by Balearic Islands and Catalonia, each with 15.3%. z: Per Capita Tourism is the variable of interest; its values for a given year are calculated by dividing the tourism supply of municipality i by its population, that is, z ik ¼ y ik =x ik .
Methodology
Inequality measures are valuable tools for the study of tourism agglomeration. These measures have been extensively developed in the literature on income distribution (see, for instance, Cowell, 1995) , although the concept of inequality has several other meanings and its applicability goes beyond income distributions. Hannah and Kay (1977) point out that measures of inequality do not always rest on the same conceptual foundations as measures of concentration among firms. But with respect to our study it should be noted that (1) the statistical unit upon which we measure tourism agglomeration is not the firm, but rather the inhabitant of the host community, which is consistent with inequality measures; (2) inequality indices are more suitable than concentration indices for assessing the social welfare impact of tourism agglomeration, since income distribution literature has devoted considerable effort to designing the most appropriate inequality indices for evaluating social welfare; and finally, (3) we need an index sensitive not only to municipalities with large shares of tourism activity but also to those with tiny shares, whose presence can be reflected by an inequality index but not by a concentration index.
Among the wide range of inequality indices (see Cowell, 1995) , we choose the Gini coefficient to measure tourism agglomeration, therefore, from now on A k ¼ G k . This choice is based on two considerations.
(1) The Gini index satisfies the principle of scale independence, a necessary condition since the variable of interest, Per Capita Tourism (z ik ), is given in relative terms. This property is possessed by most inequality indices, with the exception of the variance. (2) The Gini index is easily interpretable. The Gini index is constrained to the range from 0 to 1, taking the value of 0 for a completely equal distribution, and 1 for a distribution with maximal inequality. Boundedness is a valuable property for measuring inequality, which is violated by other inequality indices such as the logarithmic variance, the variance of logarithms, the Herfindahl index, and some indices of the generalized entropy family. Moreover the underlying function of the Gini coefficient is the Lorenz curve, one of the clearest ways of obtaining a visual picture of inequality in a distribution.
The Gini coefficient G k for the Spanish province k is computed as follows:
where m k ¼ P n k i¼1 z ik x ik = P n k i¼1 x ik is the province's mean tourism activity in per capita terms with
x hk , and z 1k p z 2k p . . . pz n k k where n k is the number of municipalities of province k.
The software DAD 4.2, designed by Duclos, Araar, and Fortin (2004) , is applied to make the calculations. In summary, the pair ðm k ; G k Þ represents the development of tourism in the province k. From (1) it can be shown that Gini coefficient is an area measure. The Gini coefficient is equivalent to 1À2B where B is the area between the Lorenz curve and the 451 line. 1 1 To compute the Lorenz curve for each province, first municipalities are ordered by magnitude of tourism per inhabitant, z ik ¼ y ik =x ik , starting with the lowest. The x axis shows the cumulative proportion of the total inhabitants of the province per municipality, so the value for the h ranked municipality is P h i 1 x ik = P n k i 1 x ik . The y axis shows the cumulative proportion of the total tourism activity of the province A. Urtasun, I. Gutie´rrez / Tourism Management 27 (2006) 901 912 904 5.3. Results Table 1 shows the values of the pair ðm k ; G k Þ for each one of the 50 Spanish provinces, both in 2001 and in 1996. On the one hand, the mean m k measures the scale of provincial tourism activity in per capita terms. On the other hand, the Gini index G k measures the level of inequality of the distribution of tourism throughout the municipalities of the province. According to the t-test for related samples, neither the mean nor the Gini coefficient of the provinces changed significantly from 1996 to 2001. A comparison among provinces shows that, with respect to provincial tourism scale in per capita terms, Balearic Islands ranked first, and Ciudad Real last. While Balearic Islands are a typical coastal and recreational international destination, Ciudad Real is located in the interior without any special cultural attraction. In 2001, Las Palmas and Santa Cruz de Tenerife, both from Canary Islands, and Alicante showed the highest rates of tourism agglomeration. These provinces are typical coastal destinations, crowded with Spaniards and international tourists. Those provinces with the lowest rates of tourism agglomeration were Á lava and Zaragoza, both located in the interior of Spain.
Empirical analysis on the impact of tourism in social welfare
This section presents some evidence of tourism impacts on the well-being of host communities. With this aim, we determine parameter estimates for the following model of tourism impact on social welfare:
where W k stands for the mean social welfare of province k and is related by the function f to the tourism distribution in that province. Tðm k ; G k Þ represents the tourism distribution of province k. The literature on income distribution calls Tðm k ; G k Þ the ''social evaluation function'': it ranks income distributions in welfare terms. This paper uses Tðm k ; G k Þ to rank tourism distributions according to their scale and level of agglomeration. Given such a function, we can use it to rank any pair of tourism distributions. Finally, E k represents the rest of the variables affecting provincial social welfare. Therefore, the end-product of this section is an estimation of the relationship between the province's tourism development-described by the scale and level of agglomeration of tourism in that provinceand the province's average social welfare, controlling for the province's non-tourism economic development. Next, variables are explained in more detail. . Both the mean and the variation of tourism activity should be included when estimating tourism impacts on a wide region, as for instance a province, that is compounded by various communities, in this case municipalities, across which tourism is not equally distributed. Moreover, the joint consideration of both measures provides a more complete and accurate picture of the real provincial tourism distribution than each of those measures would provide separately, as neither of the two measures informs about the other. We use Tðm k ; G k Þ ¼ m k ð1 À G k Þ, which is a social evaluation function of recognized properties in income distribution research (Lambert, 2001 ). Given two distributions with the same mean, this function gives a higher rank to the one that is more equally distributed. In the same way, given two distributions with the same degree of inequality, this function gives a higher rank to the one with the greater mean. Table 3 shows Pearson correlation coefficients of the provincial mean tourism m k and the provincial tourism agglom-(footnote continued) per municipality, so the value for the h ranked municipality is P h i 1 y ik = P n k i 1 y ik .
2 The aggregation of the original variables into their correspondent partial indicator is carried out by weighting each original variable according to its correlation with the rest of the original variables and with the partial indicator in an iterative process that ends when a convergence point is reached. The aggregation of the 12 partial indicators into a global indicator follows the same process.
3 This numerical scale was derived by transforming an originally continuous variable into a provincial series of index numbers relative to 100, which corresponds to the national mean, and then, splitting the series into an interval scale variable, such that the national mean coincides with the boundary between levels 5 and 6. mean of economic activities other than tourism in the province k, and G 0 is the corresponding Gini index, both dated from 2001. It is interesting to observe that Gini indices in economic activities other than tourism activity are significantly below Gini indices corresponding to tourism, suggesting that agglomeration is a distinctive feature of tourism development. The Gini index values of economic activities other than tourism are not shown in the paper.
Methodology
The starting approximation to the model in (2) is formulated as follows:
where k denotes province and j is one particular Social Welfare indicator. (Cramer, 2003) provides a parsimonious specification of the model in (3) that maximizes accuracy with an optimally reduced number of predictor variables. Table 4 shows ordinary least square (OLS) estimations, as well as fit statistics, and diagnostic tests for the final models selected by the stepwise method for each one of the various welfare indicators. Following this method, the regressions of the Educational Attainment Index (W 4 ), the Employment Quality Index (W 7 ), and the Housing and Household Equipment Index (W 8 ) are not run because the Tourism Evaluation Function T k , taken both by itself and in interaction with E k , fails to explain a significant proportion of the variance in these three welfare indicators.
Results
To ensure that the assumptions of the OLS method were met, we tested for multicollinearity and heteroskedasticity and found neither to be a problem. First, multicollinearity is guarded against as no variance inflation factor (VIF) exceeds 2 and no condition number exceeds 3. Prior to the estimations, the independent variables were centered, a procedure recommended to reduce the problem of multicollinearity in the presence of interaction terms (Aiken & West, 1991) . Second, White's w 2 test for violation of homoskedasticity assumptions was executed and no pattern of heteroskedasticity was detected. In addition to OLS W 12 ). The fact that T k had a significant impact on ten of thirteen welfare indices seems to validate the role of T k as a social evaluation function for tourism.
The ten finally selected regression models can be classified according to whether or not the slope qW j k =qT k depends on E k -the province's level of development in economic activities other than tourism.
(1) Social welfare models whose slope with respect to T k is unaffected by E k , that is, in which the estimated coefficient on the interaction term is not significant. This is the case for W 3 , W 6 and W 12 . To be precise, we found that regardless of the province's non-tourism economic development, increases in the Tourism Evaluation Function ðT k Þ are always associated with increases in the Health Service Index (W 3 ) and the Employment Index 11 . A tourism carrying capacity threshold is a value of E k -the province's level of development in economic activities other than tourism-at which qW j k =qT k undergoes a significant change from a positive to a negative value. To probe significant changes in the sign of qW j k =qT k depending on E k , we follow Friedrich's (1982) approach. Tourism carrying capacities, as so defined, are found in the Global Social Welfare Index ðW 0 Þ, the Income Index ðW 1 Þ, the Cultural and Leisure Option Index (W 5 ), the Coexistence and Social Participation Index ðW 10 Þ, and the Citizen Security Index ðW 11 Þ. To be precise, the tourism impact on these five indices is positive as long as the level of non-tourism economic development has not surpassed a certain lower threshold. But the tourism impact can be negative if the development in economic activities other than tourism has surpassed a certain upper threshold. Finally, the results for the Health Index ðW 2 Þ and Accessibility and Road Security Index (W 9 ) are somewhat unexpected, since qW j k =qT k changes from negative to positive as E k increases.
Therefore, the estimations provide three important findings. First, tourism impacts vary significantly depending on the social welfare indicator considered: while some social welfare indicators show carrying capacity thresholds, others do not. Table 5 shows the exact values of the carrying capacity thresholds found for each of the welfare indicators. Second, we prove that certain measure that jointly considers the scale and agglomeration of tourism in a province has a significant relationship with the average social welfare of that province. And third, tourism impacts on the province's average social welfare depend on the province's level of non-tourism economic development.
Discussion and conclusion
This article analyzes the impact of tourism on several objective dimensions of the host regions' quality of life. The analyses show that three distinct aspects of tourism produce jointly significant impacts on the host communities' well-being-namely, (1) the scale of tourism, measured in per capita terms, (2) the unequal distribution of tourism across localities, that is, the agglomeration propensity, and (3) the level of development of the host communities in economic activities other than tourism. To the best of our knowledge, this is the first time that these features and their joint effects have been examined. Accordingly to our results, tourism impacts on the residents' quality of life vary depending on which dimension of quality of life is considered. Our tourism evaluation function, which gives a higher rank to tourism distributions with higher means and lower agglomeration levels, was positively related with medical services and employment, regardless of the level of other economic activities; but no impact is found on employment quality. In contrast, we found that the tourism evaluation function always have a negative impact on environment quality. Contrary to Perdue et al. (1991) , who found a positive tourism impact on per student education expenditures, we have not found any significant tourism impact on the educational attainment of the host regions. Likewise, the impact on the residents' housing conditions is not significant. Perdue et al. (1991) also found that per capita income and the quality of available health care facilities increase with increasing levels of tourism. With regard to per capita income, as well as to culture and leisure services, coexistence, and citizen security, our results show that tourism impacts are positive in regions with a low level of development in economic activities other than tourism, but negative in regions with a high level of non-tourism economic development. This pattern is also observed in overall social welfare terms. Per capita income, cultural and leisure services, and social welfare in overall terms 
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In conclusion, according to our analyses, various dimensions of residents' quality of life exhibit a carrying capacity level or maximum threshold that a region can absorb without a negative impact on its residents' quality of life. In contrast, no social carrying capacity was found by Perdue et al. (1991) , who observed relationships monotonically increasing or decreasing with levels of tourism. Perhaps the reason they obtained constant effects was that the authors did not take into account either the agglomeration effect of tourism or its interaction with other economic activities in the region.
Finally, it is important to recognize the design limitations of this research in the study of such a controversial issue. First, the ideal research design for a precise evaluation of tourism social impacts would be a panel data set, since panel data enable to account for unobserved and temporal effects. Due to the unavailability of data, this research uses the alternative design most often applied: the comparison of regions in different stages of development. Second, because of the lack of reliable data on tourism demand, this paper explores the supply side of tourism, contrary to most papers on tourism impacts that cover the demand side of tourism. Finally, this research has examined tourism impacts on the average social welfare of the inhabitants of an entire region; further research in tourism impacts on residents' social welfare should investigate the effects that an unequal distribution of tourism throughout the localities of a region has on the degree of inequality observed in the social welfare levels of these localities.
